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[57] ABSTRACT 

A notebook computer has a detachable display. A stand 
integral to the display supports the display while apart from 
a main system unit of the computer. Alternatively, a separate 
height adjustable stand is used to support the detached 
display. The display has a locked and an unlocked state 
while attached to the system unit The display cannot be 
detached from the system unit while locked. The display 
unit, however, is operational and rotatablc between an open 
position and closed position while locked. Although 
attached, the display cannot achieve the closed position 
while unlocked. In one configuration of the integral stand, 
two support structures are independently rotatable relative to 
a viewing plane with multiple degrees of freedom. 
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DETACHABLE FLAT PANEL COMPUTER 
DISPLAY AND SUPPORT 

BACKGROUND OF THE INVENTION 

This invention relates generally to portable computers 
with flat panel displays, and more particularly, to a detach- 
able flat panel display and support. 

The personal computer and computer work station are 
popular computer system architectures available in many 
different configurations having any of several different pro- 
cessors (e.g., 80386, 80486, 586, PENTIUM™, 
PowerPC™, Alpha) and operating systems (e.g., DOS, Win- 
dows 95, Windows NT, UNIX, MAC-OS, OS/2). Different 
categories by case size, include desktop computer, laptop 
computer, notebook computer and palm-top or hand-held 
computer. The laptop, notebook, and palm-top or hand-held 
computers also are referred to as portable computers. The 
desktop computer typically includes a system unit, a display 
and a keyboard. The system unit includes the essential 
circuitry such as a motherboard with central processing unit, 
a power supply, and data storage devices (e.g., hard disk 
drive, floppy disk drive optical disk drive). For the desktop 
computer configuration the system unit, display and key- 
board typically are physically distinct units. 

A portable computer is a popular configuration enabling 
increased mobility for a user. Typically, the motherboard, 
display and keyboard are integrated into a common case in 
a portable configuration. The notebook computer typically 
has a display housing and a keyboard housing permanently 
attached via a hinged relationship. A flat panel display is 
mounted within the display housing. A keyboard, 
motherboard, data storage unit(s), expansion slot, and I/O 
port are mounted in the keyboard housing. A conventional 
notebook computer is approximately the size of a standard 
sheet of paper (e.g., 21.6 cm by 27.9 cm; or in English 
units — 85 inches by 11.0 inches). The thickness of such a 
notebook computer typically is 4.5 cm to 6.0 cm. 

One of the benefits of the notebook computer case is that 
the computer is readily transportable. To use the computer 
one simply unlatches the display housing from the keyboard 
housing, rotates the display housing into an open position, 
and turns on the computer. The integral nature of the display, 
keyboard and main circuitry allows for improved transport- 
ability. 

One of the ergonomic shortcomings of a notebook com- 
puter case is that the user cannot define independent posi- 
tions for the keyboard and the display. The same feature that 
improves transportability poses an ergonomic shortcoming. 
Specifically, with the display and keyboard fixed to the 
computer case, one can set the computer at a position 
comfortable for keyboard entry or comfortable for viewing, 
but typically not comfortable for both keyboard entry and 
viewing. For example, one can set the computer so that the 
distance between a user's wrists and upper body is comfort- 
able for keyboard entry. A comfortable viewing position is 
to have the viewer's eyeline perpendicular to the display 
screen. Given the computer position, the user rotates the 
display to be perpendicular to the eyeline. To achieve such 
a viewing orientation, the display screen typically is angled 
relative to the computer base at 30° to 45°. Such angling, 
however, often results in glare which deteriorates the user's 
viewing ability. If the display is angled to avoid glare and 
have the display screen be oriented so as not be perpendicu- 
lar to the eyeline, different colors and contrasts may be 
perceived between the top and bottom portions of the screen 
(e.g., for large LCD displays). Thus, viewing comfort is 
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compromised. Alternatively, one can position the computer 
at a comfortable distance and height for the eye. However, 
one's wrists then are at an uncomfortable position and the 
computer at an uncomfortable distance. 

5 One solution to the shortcoming has been to provide 
additional ports to plug in a separate fiill size external 
keyboard or a separate CRT display. These solutions, 
however, are performed to enable one to use the notebook 
computer as one's full-time computer in the office. One does 

10 not lug around such a separate keyboard or display. 

SUMMARY OF THE INVENTION 

According to the invention, a notebook computer has a 
detachable display and stand. According to one aspect of the 

15 invention, the detachable display includes an integral 
support/stand for supporting the display apart from a main 
system unit of the notebook computer. According to an 
alternative aspect of the invention, a separate height adjust- 
able stand is used to support the detached display. 

The notebook computer includes a system unit and a 
display unit The system unit houses the keyboard, central 
processing unit and mass storage device(s). The display unit 
is a detachable flat panel display unit foldable relative to the 

2S system unit between an open position for viewing the 
display panel and a closed position at which the display 
panel is held to the system unit. The display unit includes a 
display housing, a flat panel display and a support. The flat 
panel display is mounted to the display housing and defines 

3Q a viewing plane. The support is hinged to the display 
housing and defines a support plane. The display unit rests 
upon the support when detached from the system unit. The 
display housing rotates relative to the support to define an 
adjustable angle between the viewing plane and the support 

35 Plane. 

According to an aspect of the invention, a structure for 
locking the display unit to the system unit is present. The 
display unit cannot be detached from the system unit while 
locked. The display unit, however, is operational and rotat- 

4Q able between the open position and closed position while 
locked. There is an indication of whether the display unit is 
locked or unlocked while attached to the system unit. In one 
configuration latches protrude beyond the sidewalls of the 
computer case clearly indicating that the display is not 

45 locked to the computer case. The display unit cannot achieve 
the closed position while the display unit is unlocked. 

According to another aspect of the invention, a separate 
display stand is used with the detachable display. The 
display stand includes a base, a receiving portion at which 

50 the display unit attaches to the display stand, and an arm 
between the base and receiving portion. The base defines a 
support plane. The arm rotates relative to the support plane 
to define an adjustable height for viewing the display unit. 
A cable is included to maintain signal communication 

55 between the display unit and the system unit The orientation 
of the display unit viewing plane is adjustable relative to the 
display stand. 

One advantage of the invention is that a user can inde- 
pendently define positions for a notebook computer key- 

60 board and display so as to improve ergonomic comfort, 
without compromising computer transportability. Another 
advantage is that a more convenient location of the display 
is achieved for giving presentations, while still be able to 
operate the computer. An advantage regarding the separate 

65 stand embodiment is that the user can adjust the viewing 
height of the detached display. These and other aspects and 
advantages of the invention will be better understood by 
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reference to the following detailed description taken in or separate surface S. Referring to FIG. 1, a planar support 

conjunction with the accompanying drawings. 26 extends the length of the display housing 24 and is 

rotatably coupled to the display housing 24, Referring to 

BRIEF DESCRIPTION OF THE DRAWINGS FIG. 2, two spaced supports 30 are rotatably coupled to the 

„ . c 4 . . 5 display housing 24. The planar support 26 and the two 

FIG. 1 is a perspective view of a notebook computer £J ^ ^ cacfa foU ^ ^ qu{ ^ 

according to an embodiment of this invention; d ^ play ^^24. Referring to FIG. 3, two supports34 are 

FIG. 2 is a perspective view of a notebook computer C0U pled to a bottom edge of the display housing and rotate 

according to another embodiment of this invention; relative to a plane of the display unit with multiple degrees 

FIG. 3 is a perspective view of a notebook computer io of freedom. A cable 38, fiberoptic 40 or other communica- 

according to another embodiment of this invention; tion link (e.g., infrared) provides a signal path between the 

FIG. 4 is an exploded view of a support hinge for the system unit 12 and the detached display unit 14, 14', 14\ 

support of FIGS. 1 or 2; Integral Support Embodiments 

nG.5isaperspectiveviewofanotebookcomputerinthe Referring to the FICr 1 embodiment the support 26 

open position with the display unit attached and locked to 15 mc } ud fs an extension 42 and a pair of hinges 44. In the 

the system unit* embodiment shown, the hinges 44 are located at the lower 

, . ' . . , . . . edge 52 of the display housing 24. The extension 42 rotates 

FIG.6*aperspe^ f ^ dowfl ^ ^ ^ 24 towafd ^ 

open position with the display unit attached and unlocked surface s ^ 42 ^ es „ * base defining a 

from the system umt; 2Q suppoft plaQe 5Q Qf sufficient kngth and t0 stabilize 

FIG. 7 is a perspective view of a notebook computer with me display unit 14 when detached and set up for use. In one 

the display unit detached from the system unit; embodiment the extension 42 is formed of molded plastic, 

FIG. 8 is a perspective view of another embodiment of the and extends the length of the display housing 24 and a width 

notebook computer with the display unit detached from the of at least one half the height of the display housing 24. In 

system unit; 25 an alternative embodiment the hinges 44 are located away 

FIG. 9 is a planar diagram of the locking mechanism of from the bottom edge 52, preferably within the area between 

FIG. 7 in the locked position while the display unit is the top edge 64 and mid-height, inclusive of the display 

attached to the system unit; housing 24. In such alternative embodiment the extension 42 

FIG. 10 is a planar diagram of the locking mechanism of rotates out fro * * e bot | ora «*J 52 **tonng a leg. The 

FIG. 7 in the unlocked position while the display unit is 30 su PP ort P lane *° » the length of the leg In either 

attached to the system unit; embodiment the angle between the support plane 50 and a 

' , i j j * f*Lit- u viewing plane defined by the display panel 22 is adjustable. 

• mG '}^ a D part ! al CXpl ° d f ? CW i [ 1 ° Cl ^ g T/ mC c Cha " Referring to the FIG. 2 embodiment, the supports 30 

msm of FIG. 8 and a post of a display hinge of FIG. 8; delude a ^ of extensions 66 ^ ^ nspeai9G hinges 44. 

FIG. 12 is a planar side view of a notebook computer of 35 In me embodiment shown, the hinges 44 are located at the 

FIGS. 1, 2 or 3 in which the display unit is blocked from lower edge 52 0 f mc display housing extension. The exten- 

achieving the closed position; s j ons 55 rotate out down from the display housing 24 

FIG. 13 is a diagram showing the relation between the toward the surface S. The extensions 66 define a support 

display units of FIGS. 1, 2 or 3 and the locking mechanisms plane 50. The legs 66 are located sufficiently apart and of 

of FIG. 7 for which the display unit is able to achieve a 40 sufficient length to stabilize the display unit 14 when 

closed position; detached and set up for use. In one embodiment the exten- 

FIG. 14 is an exploded view of the display hinge of FIGS. sions 66 are formed of molded plastic, are spread the length 

1-3 with a partial view of the display unit and support hinges of the display housing 24, and have a length at least one half 

of FIGS. 1-2; the height of the display housing 24. In an alternative 

FIG. 15 is a' perspective view of a notebook computer and 45 embodiment 4hc hinges 44 are located away from the bottom 

display stand according to an embodiment of this invention; cd f S2 > preferably within die area between the top edge 64 

and and mid-height, inclusive of the display housing 24. In such 

, r , - . , , err,^ alternative embodiment the extensions 66 rotate out from the 

FIG. 16 is a planar s,de view of the display stand of FIG. bottom ^ 52 deflning a pak of legg ^ plane 5,, 

50 then is along the length of the legs. In either embodiment the 

DESCRIPTION OF SPECIFIC EMBODIMENTS * n & Q between the support plane 50 and a viewing plane 

defined by the display panel 22 is adjustable. 

FIGS. 1-3 show a notebook computer 10, 10', 10" accord- Each support hinge 44 allows for movement of an exten- 

ing to three alternative embodiments of this invention. In sion (42/66) in one degree of freedom relative to the display 

each embodiment the notebook computer 10, 10', 10" 55 housing 24. There is sufficient resistance to motion in the 

includes a system unit 12 and a detachable display unit 14, support hinge 44, however, to maintain a fixed angular 

14*, 14". The system unit 12 includes a housing 16, a relationship between the support plane 50 and the viewing 

keyboard 18, a motherboard with central processing unit plane under the weight of the display housing 24 and panel 

(not shown), a pointing device 20, a clicking device 21, and 22. FIG. 4 shows an exploded view of the support hinge 44. 

a mass storage device (not shown). In some embodiments 60 Each hinge 44 includes a plastic tube 70 fitted between a cap 

the system unit 12 also includes any one or more of the 72 and a hinge housing 74. A pin 76 protrudes from the 

following: one or more expansion slots, various I/O ports, display housing 24 and mates to the tube 70 to define an axis 

and a fax/modem or other peripheral device embodied in a 0 f rotation 78 for the support 26/30. A spring 77 abuts the 

plug-in PC card. plastic tube 70 at spring end 79. The end 79 is in fixed 

Each display unit 14, 14', 14" includes a flat panel display 65 relationship to the tube 70, moving with the tube 70 (see 

22, a display housing 24 and an integral support. During use FIGS. 4 and 12). More specifically, the spring provides 

the system umt 12 and display unit 14 reside on a common resistance countering the weight of the display housing 24 
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and panel 22. The pin 76 also serves as a connecting link preventing detachment. By moving the locking mechanism 

joining the support 26/30 to the display housing 24. A screw 86 into the unlocked position the hooked portion 90 moves 

80 holds the cap 72 and tube 70 to the binge housing 74. out of engagement with the keyboard housing ridge 92 as 

Referring to the FIG. 3 embodiment, two supports 34 are shown in FIG. 10. When pulling the display unit away from 

coupled to the bottom edge 52 of the display housing 24. 5 the system unit 12 the hooked portion 90 clears the ridge 92 

Each support 34 includes a planar extension 81 and a allowing detachment. 

coupling mechanism 82. The coupling mechanism 82 allow FIG. 11 shows an alternative embodiment of the locking 

movement of an extension 81 in multiple degrees of freedom mechanism 86*. In such embodiment the locking mechanism 

relative to the display housing 24. In one embodiment the 86' and frame 88 are part of the system unit 12 (as shown in 

coupling mechanism includes a ball joint. In a preferred 10 FIG. 8). The locking mechanism 86' includes the planar 

embodiment the two extensions 81 have a length accumu- portion 87 and ridge 160 of the FIG. 8 mechanism 86. In 

lating to the approximate length of the display housing 24. addition a hooked portion 90' also is included. The hooked 

The ball joints 82 have sufficient frictional resistance to portion 90', however hooks an opening 100 in the post 98 of 

maintain the display housing 24 and panel 22 in a fixed . the display unit. Thus, the hooked portion 90' extends away 

position relative to the extensions 81 under the weight of the 15 from the planar portion 87 so as to align with the opening 

housing 24 and panel 22. Each extension 81 is movable 100. When in the locked position the hooked portion 90* 

about a first axis 89 which is parallel to the bottom edge 52 engages the post 98 at opening 100. When pulling the 

of the display housing 24. One extension 81 also is movable display unit away from the system unit 12 the post 98 is held 

about a second axis 91 orthogonal to the first axis 89. The within opening 122 by the hooked portion 90' preventing 

other extension 81 is movable about a third axis 93 parallel 20 detachment. By moving the locking mechanism 86' into the 

to the second axis 91 and orthogonal to the first axis 89. For unlocked position the hooked portion 90* moves out of 

the ball joint embodiment the axes of rotation 89, 91, 93 are engagement with the post 98 as shown in FIG. U. When 

variable. pulling the display unit away from the system unit 12 the 

Detachment of the Display Unit post 98 clears the hooked portion 90* allowing detachment. 

FIGS. 5-8 depict the detachment of the display unit 14, 25 In some embodiments the locking mechanisms provide a 

14*44" from the system unit 12 according to an embodiment visual indication of whether the display unit is locked or 

of this invention. The display unit 14, 14', 14" while attached unlocked while attached to the system unit. In one embodi- 

to the system unit 12, rotates about an axis 84 between an ment the planar portion 87 extends beyond the sides of the 

open position (shown) and a closed position. In the closed system unit 12 when in the unlocked position (see FIGS, 

position the display panel 22 is flat against the system unit 30 6-8). When in the locked position the planar portions 87 do 

12 at keyboard 18. Conventionally, a latch or other mecha- not extend beyond such edges. Thus, the protruding planar 

nism 69 (see FIG. 12) secures the display unit 14 in the portions 87 provide a visual indication of the locked and 

closed position (not shown) to prevent the display unit 14 unlocked positions. In another embodiment, the position of 

from opening during travel. the ridge 160 lines up to one marker for the locked position 

The notebook computers 10, 10', 10" includes locking 35 and another marker for the unlocked position. In yet another 

mechanisms 86/86' for preventing detachment of the display embodiment, the planar portion 87 has a portion of differing 

unit 14, 14', 14" from the system unit 12. The locking color from the rest of the locking mechanism. When in the 

mechanisms 86, 86* have a locked position and an unlocked locked position such differing color is hidden beneath frame 

position. The notebook computer 10, IV, 10" is stored in the 88. When unlocked such differing color is exposed within 

closed position with the locking mechanisms 86/86' in the 40 the frame 88 perceivable to a user, 

locked position. To detach the display unit 14, 14*, 14" the In preferred embodiments the locking mechanism and 

notebook computer first is opened rotating the display unit ridge 160 protrude to one height when in the locked position 

out of the closed position away from the system unit 12 as and another height when in the unlocked position. Referring 

shown in FIG. 5. Next the locking mechanisms 86/86' are to FIGS. 9 and 10 the hooked portion 90 of the locking 

slid from the locked position into the unlocked position as 45 mechanism 86 slides along a shelf 99 of the keyboard 

shown in FIG. 6. The display unit 14, 14', 14" then is housing 16. When slid into the locked position the hooked 

detached from the system unit 12 as shown in FIGS. 7 or 8. portion 90 slides off the shelf 99 allowing the locking 

In doing so the connection between edge connectors 116 and mechanism 86 to assume a first height relative to the system 

126 of the display unit and system unit, respectively is unit 12. While in the unlocked position the hooked portion 

separated, and the connection between posts 98 of the 50 90 is on the shelf causing the locking mechanism 86 to 

display unit 14, 14', 14" and openings 122 in the system unit assume a second height relative to the system unit. The 

12 are separated (best seen in FIG. 8). second height is higher than the first height. While at the 

Locking Mechanisms second height the ridge 160 of the locking mechanism 86 

FIGS. 9 and 10 show one embodiment of the locking prevents the display unit from folding completely flush to 

mechanism 86. Each locking mechanism 86 includes a 55 the system unit. In effect this prevents the display unit from 

planar portion 87, a hook portion 90 protruding from the achieving a closed position because the latch 95 at the 

planar portion 87, and a ridge 160. The planar portion 87 fits display housing 24 cannot mate to a receptacle toward the 

to an area of a frame 88. The locking mechanism slides front edge 13 of the system unit 12, as shown in FIG. 12. 

within the frame 88 by pushing or pulling on the ridge 160 FIG. 13 shows locking mechanisms 86 in the locked position 

or planar portion 87. In doing so, the hooked portion 90 is 60 relative to the display unit 24. In the locked positions, the 

moved into or out of engagement. FIG. 9 shows the locking ridge 160 is inward from the display screen border where 

mechanism 86 in the locked position with the hooked there is sufficient clearance for the display unit to achieve the 

portion 90 engaging a ridge 92 of the keyboard housing 16. closed position without being blocked by the locking mecha- 

In such embodiment the locking mechanism 86 and frame nisms 86. 

88 are part of the display unit (as shown in FIGS. 3 and 7). 65 With regard to the display unit 14" embodiment of FIG. 

When pulling the display unit away from the system unit 12 3, the locking mechanisms 86 are part of the extensions 81 

the keyboard housing 16 abuts the hooked portion 90 of the respective supports 34. In such embodiment the frame 
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88 is formed in two parts and is embodied by the extensions 
81. While attached to the system unit 12, the extensions 81 
of the supports 34 extend in a common line and reside in a 
common plane. Once the display unit 14" is detached it is 
put into use by rotating the extensions 81 out of the common 
line to define separate supports 34 as shown in FIG. 3. The 
supports are applied to a surface S bringing them into a 
common support plane 50. The display panel 22 which 
defines a viewing plane 104 then is oriented at a desired 
angle relative to the support plane 50. Such angle is adjust- 
able. During such movement of the extensions 81 relative to 
the display housing 24, the extensions 81 have rotational 
components about the first axis 89 (see FIG. 3). In addition 
one extension also has a rotational component about a 
second axis 91, while the other extension has a rotational 
component about the third axis 93. The locking mechanisms 
86' prevent the display unit from closing when in the 
unlocked position in the same manner as the locking mecha- 
nisms 86 (as per FIGS. 12 and 13). 
Display Hinge and Communication Interface 

Each display unit 14, 14', 14" also includes a display 
hinge 110 for rotating the display unit relative to the system 
unit while attached to the system unit 12. FIG. 14 shows an 
exploded view of the display housing hinge 110. The display 
hinge 110 includes a first elongated member 112 and face 
plate 114. A pair of tubes 115 and an electrical edge 
connector 116 are positioned within the elongated member 
112. The edge connector 116 protrudes through the face 
plate 114. The elongated member 112, face plate 114 and 
edge connector 116 remain in fixed orientation relative to the 
system unit 12 while attached. An indentation 113 occurs 
along the length of the elongated member 112. Referring to 
FIGS. 1, 2 and 14 the display unit 24 rotates relative to the 
hinge 110 into the indentation 113. The indentation 113 
serves to extend the display unit angular position range. The 
display unit 24 is able to be rotated further backward into the 
indentation 113. 

The display hinge 110 also include housings 118 integral 
to the display housing 24. The housings 118 are spaced apart 
along the bottom edge 52 of the display housing 24 by a 
length equal to the length of the elongated member 112. 
Within each housing 118 are two pins 76, 83 and two springs 
77, 85. A cap 120 covers the pins and springs within the 
housing 118. The pins 76 extend to engage the tubes 70 of 
the support hinges 44. The pins 83 extend to engage the 
tubes 115. In the FIG. 7 embodiment the frame 88 support- 
ing the locking mechanisms 86 are fixed relative to the 
elongated member 112 and move with the elongated mem- 
ber 112. 

One or more plug connections hold the display unit to the 
system unit 12 while attached. In one embodiment of the 
plug connection, two posts 98 protrude from the face plate 
114 of the display binge 110. These posts 98 mate to 
openings 122 in the system unit 12. 

Apin 83 is hollow to received a flexible circuit 95 or cable 
electrically linking the edge connector 116 to the display 
panel 22. The flexible circuit 95 extends through the pin 83 
into the housing 118 up into the display housing 24. The 
edge connector 116 mates to an edge connector 126 at the 
system unit 12 when the display unit is attached to the 
system unit 12 to provide electrical communication between 
the display unit 14, 14 ! , 14" and the system unit 12. While 
detached, a signal communication link between the display 
unit 14, 14', 14" and system unit 12 is established via a cable 
38. The cable 38 couples to the edge connector 116 with an 
edge connector 128 and to edge connector 128 with an edge 
connector 130. In some embodiments a cable extends from 
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the system unit 12 to the display unit 14, 14', 14" while the 
display unit is detached. 

In alternative embodiments, a fiberoptic connection 40 is 
established. Such connection 40 includes one or more 

5 fiberoptics 132 and flexible cable portions 134. The fiberop- 
tics 132 extend from the system unit 12 to the display unit 
14, 14', 14" (see FIG. 3). In such embodiments a permanent 
or detachable connection is established at the display hinge 
110 in place of the edge connector 116. The fiber optics 132 

10 are held by clips 113 within a groove 111 of the system unit 
while the display is attached to the system unit. In some 
embodiments the fiber optic connection defines the signal 
path between the display unit 14, 14 f , 14" and the system unit 
12 regardless of whether the display unit is attached or 

15 detached. In another embodiment a cable extends from the 
system unit 12 an infrared communication link is established 
between the display unit and system unit 12. 
Re-Attachment of the Display Unit 
To re-attach the display unit 14" to the system unit 12 the 

20 cable 38 is removed. The supports 34 then are rotated back 
into a common line parallel to the lower edge 52 of the 
display housing 24. The supports 34 also are oriented into a 
common plane. Further, the supports are positioned with the 
locking mechanisms 86 pointing out toward the side edges 

25 of the display housing 24. The posts 98 of the display unit 
14" then are plugged back into the openings 122 of the 
system unit. For the cable 38 embodiment, the edge con- 
nector 116 is mated to the edge connector 126. 

For the fiberoptic signal path embodiment, the fiber optics 

30 132 are folded as the display unit is moved toward the 
system unit. The supports 34 are oriented in the common line 
and common plane as described above. The supports 34 and 
fiberoptics 132 then are inserted into the recess 111. The 
fiberoptics 132 are snapped into clips 113 which hold the 

35 fiberoptics 132 in place. Alternatively, the fiberoptic signal 
path is removable and the display reconnected without 
fiberoptics. 

For either embodiment, the locking mechanisms 86 then 
are moved into the locked position. The display unit 14" is 

40 now attached. The computer 10" can then be stowed or 
operated with the attached display. 

To re-attach the display nits 14, 14' the cable 38 is 
removed and the extension 42/66 are folded to the display 
unit. The display unit 14, 14' then is plugged into the system 

45 unit 12. To do so, the edge connector 116 is mated to the 
edge connector 126. In addition the posts 98 are mated to the 
openings 112. For a fiberoptic connection, the fiberoptics 
132 are stowed as described above for display unit 14". The 
display unit 14, 14' is now attached and operational It is 

50 preferred that the display unit next be locked to the system 
unit. This is achieved by moving the locking mechanisms 
86/86' to the locked position. Once locked, the display unit 
is closed to the system unit. As described above, the com- 
puter cannot be closed with the display unit latched to the 

55 system unit via latch 69 unless the locking mechanisms 
86/86' are moved to the locked position. 
Non-Integral Height Adjustable Display Stand 

FIGS. 15 and 16 show a separate stand 136 which is not 
integral to a notebook computer. The notebook computer 

60 includes a system unit 12 as previously described, along 
with a detachable display unit 140. The display unit 140 is 
embodied by a display unit 14, 14', 14" embodiment as 
previously described. In some embodiments the display unit 
140 does not include the integral support 26/30/34. The 

65 separate stand 136 includes a base 142, an arm 144 and a 
connection interface 146. The stand also includes a cable 38 
having edge connectors 128, 130 at opposing ends. The 
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display unit 140 plugs into the connection interface 146 via 
posts 98. The posts 98 are received iuto respective openings 
148 at the connection interface 146. The edge connector 116 
of the display unit 140 mates to the edge connector 128 of 
the stand 136. Id a preferred embodiment the connection 
interface 146 defines an elongated surface 150. When the 
display unit is mounted to the stand 136 the face plate 114 
of the display hinge is positioned flush to the surface 150. 
The display unit 140 is rotatable relative to the connection 
interface 46 via the display hinge 110. The display hinge 110 
defines a pivot axis 152 (see FIG. 16) allowing a user to 
define the orientation of the viewing plane of the display unit 
140. 

The arm 144 is rotatable about an axis 156 relative to the 
stand base 142. The arm is movable between a first position 
in which the connection interface 46 is closest to the base 
142 to a second position at which the connection interface 
146 is removed from the base 142. Rotation of the arm 144 
adjusts the height of the display unit 140. The axis 156 is 
defined by a hinge 158. In one embodiment the hinge 158 
includes like components as the display hinge components 
83, 85, and 115. The hinge 158 springs (e.g., 85) provide 
sufficient resistance to maintain the arm at a fixed position 
under the weight of the display unit 140. In various embodi- 
ments the base is of varying shape and size. The base 142, 
however, is of sufficient size to prevent the stand 136 from 
tipping under the weight of the display stand 140. 
Meritorious and Advantageous Effects 

One advantage of the invention is that a user can inde- 
pendently define positions for a notebook computer key- 
board and display so as to improve ergonomic comfort, 
without compromising computer transportability. An advan- 
tage regarding the separate stand embodiment, is that the 
user can adjust the viewing height of the detached display. 

Although preferred embodiments of the invention have 
been illustrated and described, various alternatives, modifi- 
cations and equivalents may be used. Therefore, the fore- 
going description should not be taken as limiting the scope 
of the inventions which are defined by the appended claims. 

What is claimed is: 

1. A portable computer, comprising: 

a system unit having a keyboard and central processing 
unit; 

a flat panel display unit removably attached to the system 
unit, the display unit folding relative to the system unit 
between an open position for viewing a display panel 
and a closed position at which the display panel is held 
to the system unit, wherein the display unit comprises 
a display bousing, the display panel and a support, the 
display panel mounted to the display housing and 
defining a viewing plane, the support hingpd to the 
display housing and defining a support plane; wherein 
the display panel is blocked from view when the 
display unit is in the closed position; and wherein the 
display unit rests upon the support when detached from 
the system unit, the display housing rotating relative to 
the support to define an angle between the viewing 
plane and the support plane; and 

means for locking the display unit to the system unit; 
wherein the display unit is undetachable from the 
system unit while locked; and wherein the display unit 
is rotatable relative to the system unit while locked; and 

means for blocking the display unit from achieving the 
closed position when the display unit is attached to the 
system unit, is unlocked relative to the system unit, and 
is rotatable relative to the system unit toward the closed 
position. 


2. The portable computer of claim 1, further comprising 
means for indicating whether the display unit is locked or 
unlocked when attached to the system unit. 

3. The portable computer of claim 2, in which the indi- 
cating means comprises the blocking means. 

4. A portable computer, comprising: 
a system unit having a keyboard and central processing 

unit; 

a flat panel display unit removably attached to the system 
unit, the display unit folding relative to the system unit 
between an open position for viewing a display panel 
and a closed position at which the display panel is held 
to the system unit, wherein the display unit comprises 
a display bousing, the display panel and a support, the 
display panel mounted to the display housing and 
defining a viewing plane, the support hinged to the 
display housing and defining a support plane; and 
wherein the display unit rests upon the support when 
detached from the system unit, the display housing 
rotating relative to the support to define an angle 
between the viewing plane and the support plane; and 
means for locking the display unit to the system unit; 
wherein the display unit is undetachable from the 
system unit while locked; and wherein the display unit 
is rotatable relative to the system unit while locked; and 
means for preventing the display unit from achieving a 
closed position when the display unit is unlocked 
relative to the system unit; and 
wherein the support comprises a first support and a second 
support, the first support and second support being 
independently rotatable relative to the viewing plane, 
the first support and second support defining the sup- 
port plane when supporting the display unit, the first 
support and second support rotatable about a common 
first axis to define the support plane, the first support 
rotatable about a second axis for rotating within the 
support plane, the second support rotatable about a 
third axis for rotating within the support plane. 

5. Tne portable computer of claim 4, wherein the pre- 
40 venting means blocks the display unit from achieving a 

closed position wben the display unit is attached to the 
system unit while the display unit is unlocked relative to the 
system unit. 

6. A portable computer and display stand combination, the 
display stand for supporting the display unit when detached 
from the system unit, the display stand being adjustably 
positioned apart from the system unit, 

the portable computer comprising: 

(a) a system unit having a keyboard and central process- 
ing unit; and 

(b) a flat panel display unit removably attached to the 
system unit, the display unit folding relative to the 
system unit between an open position for viewing the 
display panel and a closed position at which the display 
panel is held to the system unit, the display unit 
comprising: (i) a display housing, and (ii) a flat panel 
display; and 

the display stand comprising: 

(a) a base upon which the display stand rests; 

(b) means for receiving the display unit when detached 
from the system unit; 

(c) an arm coupling the base and receiving means, the arm 
rotatable relative to the base to define an adjustable 
height for viewing the display unit; and 

(d) means for maintaining signal communication between 
the display unit and the system unit 
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7. A display stand for supporting a detachable display of 
a portable computer, the portable computer having a system 
unit and the detachable display unit, the display unit foldable 
relative to the system unit between an open position for 
viewing the display panel and a closed position at which the 5 
display panel is held to the system unit, the stand compris- 
ing: 

a base upon which the display stand rests, the base 
defining a support plane; 


12 


means for receiving the display unit when detached from 

the system unit; 
an arm coupling located between the base and receiving 

means, the arm rotatable relative to the support plane to 

define an adjustable height for viewing the display unit; 

and 

means for maintaining signal communication between the 
display unit and the system unit. 
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